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(54) BODY FLUID MEASURING APPARATUS WITH LANCET AND LANCET HOLDER USED FOR 
THE MEASURING APPARATUS 



(57) A body fluid measuring apparatus includes a 
main body (20) and a lancet holder (30) for attachment 
to the main body (20). The lancet holder (30) includes 
a lancet (31 ) which is movable for stabbing a skin (S) to 



draw body fluid, and a biosensor (36) for introducing the 
drawn body fluid to perform predetermined measure- 
ment. The biosensor (36) is moved in a predetermined 
direction by a sensor moving mechanism (40, 42). 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to a body fluid measuring apparatus provided with a lancet, which is capable 
of sampling and measuring body fluid by a single operation for checking a substance contained therein such as the 
glucose concentration in blood (hereinafter referred to as "blood glucose level"). The present invention also relates to 
a lancet holder removably attached to such a body fluid measuring apparatus. 

10 BACKGROUND ART 

[0002] For diabetes treatment, the blood glucose level of a patient need be maintained in a normal range. Thus, the 
management of the blood glucose level by the patient himself or herself is important. Particularly, for keeping the blood 
glucose level in a normal range by insulin injection, measurement of the blood glucose level by the patient himself or 
1$ herself is essential. 

[0003] A portable blood glucose level measuring apparatus used for such a purpose is already commercially avail- 
able, an example of which is disclosed in JP-A-4-357452. This blood glucose level measuring apparatus is used by 
inserting a disposable test piece provided with an enzyme electrode into a main body. When the test piece is brought 
into contact with Wood as an analyte, a portion of the blood is introduced into a reacting portion by capillary action, 
20 thereby generating an anode current due to an enzyme reaction or an electrochemical reaction. In the apparatus, the 
anode current is converted to a blood glucose level, which is displayed. 

[0004] In such a measuring apparatus as described above, the analyte, i.e. blood for contact with the test piece is 
generally sampled using an instrument called lancet as disclosed in JP-A-9-266898 for example. A lancet is a toot 
used for making a small hole (or making a cut) on the skin of a fingertip, for example, of a patient. The blood drawn 
25 from the hole thus formed is brought into contact with a predetermined portion of the test piece. Thus, the self-meas- 
urement of the blood glucose level can be performed relatively easily. 

[0005] However, the conventional self-measurement of the blood glucose level is inconvenient in that the lancet for 
sampling blood as an analyte is separate from the measuring apparatus, so that the two tools need be carried. Moreover, 
it is necessary to separately perform the steps of injuring the skin with the lancet and of bringing the blood drawn from 

30 the cut into contact with the test piece. Therefore, there is still room for improvement in terms of the convenience of - 
use. Particularly, in bringing the blood into contact with the test piece, a necessary amount of blood need be brought 
into contact with a predetermined portion of the test piece. Therefore, in the case where this step is performed by an 
untrained or week-sighted patient or where blood is drawn from an earlobe which cannot be observed by the patient 
himself or herself, it is not easy to bring the blood drawn from the cut into contact with the test piece quickly and properly. 

35 [0006] Further, the test piece is designed to suck blood from a hole at the tip end of the test piece into the biosensor 
provided in the reacting portion by capillary action. Therefore, 3 to 5uJ of blood need be brought into contact with the 
test piece to ensure that a necessary amount of blood reaches the reacting portion. If the amount of blood is insufficient 
or if a sufficient amount of blood is not deposited appropriately on a small area surrounding the tip hole of the test 
piece, the apparatus may suffer erroneous measurements. In particular, such a case is more likely to occur with respect 

<o to patients such as infants and the elderly who tend to suffer insufficient drawing of blood from a cut. 

[0007] To solve the above-described problems, J P A- 1 0-28683 proposes a blood glucose level measuring apparatus 
provided with a lancet. With this apparatus, just by operating the lancet built in the apparatus to injure the skin, the 
blood drawn from the skin can be measured by a biosensor also built in the apparatus. However, the apparatus disclosed 
in this gazette still has room for improvement in terms of convenience, because, in use, the lancet needle and the 

45 biosensor need be individually set at predetermined positions in the apparatus. 

[0008] For improving the convenience in use, the inventors of the present invention have proposed, in JP-A- 
10-166894, a lancet holder which integrates a lancet and a biosensor According to this apparatus, the patient's action 
needed for measurement is simplified, thereby enhancing the convenience in use. Further, the reliability of measure- 
ment is enhanced while decreasing the amount of analyte necessary for measurement. However, the reliability of 

50 measurement with a small amount of analyte of not more than 1 0|il has not yet been satisfactory. 

DISCLOSURE OF THE I NVENTION 
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[0009] It is therefore an object of the present invention to provide a body fluid measuring apparatus provided with a 
lancet, which is capable of realizing high measurement reliability even with a small amount of analyte without deteri- 
orating the convenience. 

[0010] Another object of the present invention is to provide a lancet holder for use in such a body fluid measuring 
apparatus. 
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[0011] A body fluid measuring apparatus according to a first aspect of the present invention includes a main body 
and a lancet holder for attachment to the main body. The lancet holder includes a lancet movable for stabbing skin to 
draw body fluid, and a biosensor for introducing the body fluid drawn to perform predetermined measurement. The 
biosensor is moved in a predetermined direction by sensor moving mechanism. 

5 [0012] The lancet holder may be provided as a disposable article of consumption. For measurement, the user at- 
taches the lancet holder to the main body. While holding the body fluid measuring apparatus so that the tip end of the 
lancet holder is pressed against the skin, the lancet is moved back and forth by operating a lancet operating mechanism 
for example. Such a movement of the lancet makes a cut on the skin, from which body fluid (e.g. blood) is drawn. By 
keeping the holding state, the blood drawn is introduced into the biosensor for predetermined measurement. According 

10 to the present invention, the sensor moving mechanism moves the biosensor so that the biosensor can locate more 
close to the blood drawn. As a result, even a small amount of blood of 1 .Onl for example can be duly introduced into 
the reacting portion of the biosensor, which considerably enhances the reliability of the measurement. 
[0013] Preferably, the biosensor is shaped like a plate and internally formed with a body fluid path having an inlet 
end. The biosensor is formed with an operative electrode and a counterpart electrode facing the body fluid path at a 

is position spaced from the inlet end. Since the biosensor is shaped like a plate as a whole, the body fluid path formed 
therein is small in volume, which is suitable for the measurement of a small amount of analyte. Further, in the case 
where the operative electrode and the counterpart electrode are formed on the upper surface of the plate-shaped 
biosensor, conduction is easily established between these electrodes and terminals of the main body. 
[0014] Preferably, the body fluid measuring apparatus further comprises body fluid detecting means for detecting 

20 the drawn body fluid. The sensor moving mechanism moves the biosensor in the predetermined direction in response 
to a detection signal generated by the body fluid detecting means. In the case where the body fluid detecting means 
is provided, when the body fluid is not drawn, the biosensor is prevented from unnecessarily advancing. This is ad- 
vantageous for avoiding a measurement failure. 

[0015] According to one embodiment of the present invention, the body fluid detecting means comprises a pair of 
25 conductance measuring electrodes facing the body fluid path at the inlet end of the biosensor. The body fluid is detected 
by sensing conduction established between the conductance measuring electrodes due to the body fluid. Since the 
conductance measuring electrodes can be formed similarly to the operative electrode and the counterpart electrode 
and at the same time as forming such electrodes, the manufacturing cost can be reduced. Further, such a structure is 
convenient for establishing electrical connection between the conductance measuring electrodes and terminals of the 
30 main body 

[0016] According to another embodiment of the present invention, the body fluid detecting means is non-contact 
detection means for detecting existence of the body fluid without contacting the body fluid drawn. With this structure, 
when a sufficient amount of body fluid is not drawn, the biosensor is not contaminated. Therefore, the biosensor together 
with the lancet holder can be reused so that the wasting can be prevented. The non-contact detection means comprises 
35 a light source (e.g. a light emitting diode) for emitting light toward the skin, and a light receiving element (e.g. a pho- 
todiode) for receiving reflected light from the drawn body fluid. 

[0017] Preferably, the biosensor comprises a base plate having an upper surface on which the operative electrode 
and the counterpart electrode are formed, a pair of spacers spaced from each other and disposed on the base plate, 
and a cover plate laminated on the spacers to bridge the spacers. The body fluid path is defined between the spacers. 
40 [0018] Preferably, the body fluid path is formed with a reactive reagent layer. 

[0019] Preferably, the sensor moving mechanism comprises an eccentric cam driven by a motor for rotation, and the 
eccentric cam pushes an edge of the biosensor. 

[0020] Preferably, the main body includes a plurality of terminals for slidably contacting a plurality of electrodes 
formed on an upper surface of the biosensor, an electronic circuit connected to the plurality of terminals, a lancet 
45 operation mechanism for moving the lancet for stabbing, and a display for displaying a measurement result. It is pref- 
erable that each of the terminals preferably comprises an elastic connector pin. 

[0021] Preferably, the biosensor is held inclined so that one edge is closer to the skin than an opposite edge, and 
the biosensor is movable along an inclined movement path. In this case, it is preferable that the sensor moving mech- 
anism acts on the opposite edge of the biosensor. 
50 [0022] The biosensor includes a first electrode facing the body fluid path at the inlet end, and a second electrode 
facing the body fluid path at an end opposite to the inlet end. The filling of the body fluid path with the body fluid is 
detected by measuring conductance between the first electrode and the second electrode. In this case, for decreasing 
the number of electrodes, it is preferable that the second electrode is one of the operative electrode and the counterpart 
electrode. 

55 [0023] A lancet holder according to the second aspect of the present invention comprises a lancet which is movable 
for stabbing skin to draw body fluid, and a biosensor for introducing the body fluid drawn to perform predetermined 
measurement. The biosensor is supported for movement in a predetermined direction. 

[0024] Other features and advantages of the present invention will become clearer from the detailed description 
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given below with reference to the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



5 



[0025] 



Fig. 1 is an overall view illustrating a body fluid measuring apparatus according to the present invention. 

Fig. 2 is a sectional view taken along lines ll-ll in Fig. 5, illustrating a lancet holder in which a lancet and a biosensor 

are retreated. 

Fig. 3 is a sectional view similar to Fig. 2. illustrating a lancet which is advanced and a biosensor which is retreated. 
Fig. 4 is an enlarged sectional view illustrating a lancet which is retreated and a biosensor which is advanced. 
Fig. 5 is a bottom view of the lancet holder. 

Fig. 6 is a schematic perspective view showing the internal structure of the main body. 

Fig. 7 is a plan view of the biosensor. 

Fig. 8 is a sectional view taken along lines VIII-VIII of Fig. 7. 

Fig. 9 is an exploded perspective view of the biosensor. 

Figs. 10-12 illustrate the operation of the biosensor. 

Fig. 1 3 is a flowchart illustrating an example of process for controlling the sampling and measuring of the body fluid. 
Fig. 14 is a sectional view showing a principal portion according to another embodiment. 



BEST MODE FOR CARRYING OUT THE INVENTION 

[0026] Preferred embodiments of the present invention will be described below with reference to the accompanying 
drawings. 

25 [0027] As shown in Figs. 1 through 3, a body fluid measuring apparatus 10 according to a preferred embodiment of 
the present invention is used with a lancet holder 30 fitted to a cylindrical tip end 21 of a main body 20. The main body 
20 has an outer surface provided with a display 22 and may incorporate a small speaker (not shown) for vocally reporting 
the measurement result to the user. Further, the main body 20 incorporates a lancet operation mechanism for advancing 
a lancet 31 held by the lancet holder 30. a sensor moving mechanism for advancing a biosensor 36, and an electronic 

30 circuit 33 (See Fig. 6) such as a microcomputer. 

[0028] The lancet operation mechanism for advancing the lancet 31 comprises a pushing rod 23 projecting from the 
rear end of the main body 21 for manual pushing by the user, and a connection rod 32 connected to the pushing rod 
23 for movement following the pushing rod 23. The sensor moving mechanism for advancing the biosensor 36 com- 
prises a motor 40 and an eccentric cam 42 fixed to a rotational shaft 41 of the motor 40. 

35 [0029] Figs. 2 and 5 illustrate an example of lancet holder 30. The illustrated lancet holder 30 has a cap-like config- 
uration comprising a cylindrical wall 34 and a bottom wall 35 partially closing the end of the cylindrical wall 34. The 
cylindrical wall 34 and the bottom wall 35 are formed by molding a resin. The cylindrical wall 34 has an inner diameter 
corresponding to the outer diameter of the cylindrical tip end 2 1 of the main body 20 for easy attachment and detachment 
relative to the cylindrical tip end 21 The cylindrical wall 35 has a lower end 34a which, in use, comes into contact with 

40 the user's skin S. 

[0030] The cap-shaped lancet holder 30 incorporates the lancet 3 1 and the biosensor 36. The bottom wall 35 includes 
a thin-walled portion 35a from which a cylindrical housing 35b stands. The cylindrical housing 35b has an upper end 
closed with a lid 35c. The lid 35c is formed with a central hole 35d. 

[0031] The lancet 31 includes a guide shaft 31a slidably fitted into the central hole 35d, a flange 31b formed at the 
45 lower end of the guide shaft 31. and a stabbing needle 31c projecting from the flange 31b. The guide shaft 31a and 
the flange 31 b are formed by molding a resin and integral with each other. The stabbing needle 31c, which is formed 
of a metal, is inserted integrally together with the resin molding. The lancet 31 is normally biased toward a retreated 
position (the position at which the flange 31b contacts the lid 35c) shown in Fig. 2 by an elastic member 37 arranged 
in the housing 35b in contact with the flange portion 31b. At the retreated position, the upper end of the guide shaft 
so 31a projects inwardly from the lid 35c. whereas the stabbing needle 3 1 c retreats from the lower end 34a of the cylindrical 
wall 34. The thin-walled portion 35a of the lancet holder 30 is formed with a round hole 35f. The stabbing needle 31c 
advances and retreats through the round hole 35f. 

[0032] In the illustrated embodiment, the elastic member 37 is a compression coiled spring formed of a metal or a 
resin. Alternatively, the elastic member may be formed of a resilient material such as foamed urethane. In the case 
55 where the elastic member 37 is made of foamed urethane, the stabbing needle 31c is embedded in the foamed urethane 
when the lancet 31 is at the retreated position so that the stabbing needle is less likely to be contaminated. Further, 
the elastic member 37 may be a leaf spring integrally formed on the guide member 31a formed of a resin. 
[0033] The plate-like biosensor 36 is slidably supported, as inclined, by the bottom wall 35 of the lancet holder 30 



20 



4 



EP 1 238 632 A1 



20 



25 



30 



35 



to 



45 



SO 



55 



adjacent to the lancet 31. As shown in Has 7 anna th k 
biosensor 36 incluc^ an insulating baseSate S 

hi* 56 ar *^ a plate-shaped cover^363 fui^^^am^atec^n^^i^ spacers 362, 362' laminated on the insulating 

base plate 361 has an upper surface formed wim a wfr o coS , pacers 362, 362'. The insulatim 

ek T ie . 36C and 3 counte 'Pa<t electrodelrj The KLSStSfT! T SUrin9 eleC,r0deS 36a " 36a "- 
iT 3 6a^otf f ^ 

tk f ? " ° f the operati ve e| ec«rode 36c and part of ih*™ } " - ? ° f ' he "n***™* measuring electrodes 
IT' 6 36 * ^ «»en.pnnting a graphite ink. The conducted m~T ? S,nps exte "ding longitudinally of the base 

the above d.mensions has a volume of 0 6ul which ^ 6 rea9ent ^ 36e The body fluid MttTShS 

examnia mow K/^ f 9 y me P™' 5 '™ of the openinas 36f Jn^lT 9 (See F, 9 5) sandwiching the 
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£043] .„ use. me body fluid measuring apparatus 10 having me above structure operates in the manner described 

ol to. main body 20 aulomalcaDy oom. into oontacl win tho 8l«iSL 3to1^-^2.^L , i.^? "* "* 
|00«I SubSWO.y. to. !ow« «,„ 34, ot to. JISSSS * £ ^£\2L 30 ^ ^ 

state shown in fJ 2). 9 6treatS ^ ,he '° Wer end 34a of the cylindrical wall 34 (the 

enters me inie, of the oody fS S?SC5 £ SESTi^ 0 ^ ^ ^ m0me^, Whe " ,he blood 
electrodes 36a. 36a' so that a signal ifoeLafed th& Paired conductance measuring 
motor 4 1 drives the ttoJ^X^S^^^TZ f *° nduCtance - »" ^"se to the signal, the 
sucked into the body fluid path 36b ^ movement - This P^P's the Wood to be 

{^T:1Z^£ a Tt£^°T£? y :i? ^ ^ biOS6nSOr 36 is — e 'V small 

blood. Theref^.^ 36b is filled with a small amount of 

negative pressure to the skin S through the openings 36f of the Wet Sde^uT^h" * ° aPP ' y 3 

the skin in a congestive state by the stabbina nLdte Vi! « rV ancet ^°™r 30. In such a case, a cut is formed on 
[0043] Next, w^reference to^^^^Jo^^^^^ °l "J? * ^ dfaW " 
apparatus will be described in moredeXl 5SS2^2^^S^J^^ W!tot ^ f I? ,he 0pera6on of ^ 
10049] First, when the switch of the m^^^^^^^^ 0 ^ 0 "^^ the electronic circuit 33. 
35 At this time, as shown in Figs. 2 and 10 teZ^T^Su^ ^ eCC6n,nC Cam 42 iS initiali2ed < S01 > 
is detected by the rotary encoder 43 b,osensor 36 ■ loc ated at the most retreated position. The initialized state 

52- sstyr.z: sx2 assrtr apparatus wi,h - ,ance ' ho,der 30 

since the inlet of the body fluid oath , 36b^VtT k^L above-descnbed manner (Fig. 3). As described before. 

« drawnfrom thes^:^ •» lancet 31 in advance, the blood B 

between the two conductance measure rJ^SS^'^^^^^ 1- ^ 
is determined by measuring the «**SS22S Sn^iiSSfaSS'' ^ °° CUTOd W n °' 
measuring electrodes 36a 36a' (S02) connectors 25a and 25b correspond^ to the conductance 

,:^ a h p e ~s ^ of ,ime (S02 NO - S03:YES) - a fai,ure -** - 

cam I ^^^^S^^^^ ^ vocany for examp,e (S05). and the eccentric 
•ha, me in,e« of the body fluid 5£SJS£S2 ^ItlewS^T ^ tTT " 

the body fluid path 36b due to capillary action As described bef^Tme^^ £f ,Muc&d into 

body fluid path 36b is closer to the skin whereas th ?S«2teS i'^J^ «f 't*° ,hat 1,16 inle ' ° f 

blood, a current flows across these eKoS * When the fluid path 36b is with 

,f ^ ^ flUid PatH 365 iS n0t fiMed Wlth the b,ood wi,hj " a predetermined period of time (S07 NO S08-YES. 
a failure wam.ng ,s g.ven vocally or by displaying (S09) to urge the user to retry. 0m e(S07.NO, S08.YES), 
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[0055] If it is determined that the body fluid path 36b is filled with blood (SOT: YES), a notice is given vocally or by 
displaying that the apparatus may be removed from the skin S for example (S10). Thus, the measurement starts in 
S11 (See Fig. 12), and the result is displayed (S12) to terminate the process. 

[0056] When the reactive reagent layer 36e is dissolved in the blood in the body fluid path 36b in the biosensor 36, 
5 an enzyme reaction starts, as represented by the formula (1 ) given below. As a result, potassium ferricyanide contained 
in the reactive reagent layer 36e is reduced to cumulatively produce potassium ferrocyanide which is a reduced-type 
electron carrier. 

" Substrate+2Fe(CN) 6 3 -+H 2 0 Enzym * » 

Product+2HV2Fe (CN) 6 4 " (1) 

*s [0057] The amount of potassium ferrocyanide is proportional to the concentration of the substrate, i.e., the glucose 
concentration in the blood. The reduced-type electron carrier produced in a predetermined time is oxidized by the 
electrochemical reaction represented by the following formula (2). 



20 



Fe(CN) 6 4 " FefCN^+e" (2) 



[0058] The electronic circuit 33 in the main body 20 of the measuring apparatus 1 0 performs calculation to determine 
the glucose level (blood glucose level) based on the detected operative electrode current and displays the result on 
the LCD display 22 provided at the main body 20. 

25 [0059] In this way, with the body fluid measuring apparatus 10 according to the present invention, it is possible to 
perform body fluid measurement such as blood glucose level measurement just by performing the preparation step of 
placing the lancet holder 30 at a predetermined portion of the main body 20 and the bleeding step of advancing the 
lancet 31 while keeping the tip end of the lancet holder 30 pressed against a fingertip orearlobe of the patient. Therefore, 
it is not necessary to separately perform, after the bleeding step, a measuring step by using other measuring instrument 

30 than the lancet. Further, since the biosensor 36 is advanced after the bleeding, the measurement can be reliably 
performed even with a small amount of blood. 

[0060] As is clear from the above description, the gist of the present invention lies in that the body fluid measuring 
apparatus 1 0 comprises a disposable lancet holder 30 which integrates both a biosensor 36 and a lancet 31 and which 
is attached to the main body 20, whereby the lancet 3 1 causes bleeding of body fluid (blood) toward which the biosensor 
3 5 36 is advanced for causing the sensor 36 to be internally filled with the bleeding fluid. Therefore, all the modifications 
within such a spirit are included in the scope of the present invention. Although some of the possibilities of modification 
have already been described, other modifications are also possible, as described below. 

[0061] In the above embodiment, the biosensor 36 progresses from the retreated position to the advanced position 
in one step. However, the biosensor 36 may progress in two steps. Specifically, the biosensor 36 is initially held at the 
4 0 retreated position which is spaced from the lancet 31 by a certain distance. After the stabbing operation by the lancet 
31 , the biosensor 36 may be advanced to a detection position for detecting the blood drawn. Then, after the detection 
of the blood, the biosensor 36 may be further advanced to the most advanced position. 

[0062] In the above embodiment, blood is detected by measuring the conductance (resistance) between the con- 
ductance measuring electrodes 36a, 36a' at the inlet of the body fluid path 36b of the biosensor 36. However, the blood 

45 may be detected by non-contact detection means. For example, as shown in Fig . 14, the main body 20 may be provided 
with optical detection means including a light emitting element 51 for emitting light toward the skin S and a light receiving 
element 52 for receiving light reflected by the skin S. Thus, whether or not blood is properly drawn may be determined 
by measuring the amount of light of particular wavelength range (e.g. red light) received by the light receiving element 
52. In this case, the light emitting element 52 may be a light emitting diode (LED) or a laser generator. As another 

50 example of optical detection means, the blood image on the skin may be captured by a small CCD camera and the 
size of a region having a particular color may be measured and computed to detect the bleeding state. Further, instead 
of the optical detection means, detection means utilizing ultrasonic waves may be employed. In the case where such 
non-contact detection means is used, the bleeding can be confirmed without contaminating the biosensor, thereby 
avoiding wasting of the biosensor. 

55 [0063] According to the present invention, however, the drawing of the blood need not necessarily be confirmed. 
Therefore, on the assumption that the pushing of the lancet 31 inevitably causes bleeding, the biosensor 36 may be 
advanced when a predetermined period of time has passed after the pushing of the lancet 31. 
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[0064J In the illustrated embodiment, the lancet operation mechanism includes a pushing portion 23 for manual 

SI!! 8 V Z l ,096ther Wi,h *• PUSWn9 POrtbn 23 50 ,hat *• ,a - e « 3 1 normally bSsS 

toward the retreating d.rection by the elastic member 37 (compression coil spring) is pushed forward (See Fios 2 and 

5 J ^Tt"? il,US,ra,6d> 3 lanCet 31 may ""^ 66 - ^treated plSSS X£2 

r ^^ ntneadvanc,n 9 dlrec,,onso ^tthelancet31 hits the skin by a resilient elastic force whenThe latch is manutllj 

Efi^T 38 ^ f" 80 ' m0Vin9 mecnanism for movin 9 «" e biosensor 36. use may be made of a solenoid, a 
emSST 6 StlaP6 - mem ° ry a "° y - ° r 3 Sprin 9 instead ° f «»« motor-driven eccentric cam 42 of the above 

" ^nnlJ^^!^ h ^^!IT a t ,e l emb ^ im ! n, • ^ e ' aStiC connec,ore 25 *™ Prided in the main body 20 are electrically 
connected to the electrodes of the hosensor 36 when the lancet holder 30 is attached to the main body 20 Instead? 

with the electrodes of the biosensor in response to the attachment of the lancet holder 30 to the main bodv 20 
l Z 6 JL 2£ T tate ? "»««*"•"«. *• bodv measuring apparatus 10 is described as an app^eTfe^ 
unng the blood glucose level. However, the measurement is not limited to the blood glucose level Further the spedfic 
des,gn of the lancet holder 30 and the biosensor 36 may be varied in various ways. For example 2 ZkZZSZ 

Zr^nTr^ "* a , rea9ent "** eXhibi,S "** reaC,fon upon a " analyte (bodVnuSTa^ 5 

degree of the color reaction is optically measured. In this case, the detection of the body fluid bleeding from thVskS 
s preferably performed optically. After the existence of the body fluid is detected the biosensor isToved o a ortfen 
or contacting the body fluid. After the body fluid is duly introduced to the reagent eeTrfflec3 £e 

light emitted from the light source to the reacting portion is optically measured reflection of the 
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Claims .. 

1. A body fluid measuring apparatus comprising: 

a main body; and 

a lancet holder for attachment to the main body; 

wherein the lancet holder includes a lancet movable for stabbing a skin to draw body fluid and a biosensor 
for introducing the drawn body fluid to perform predetermined measurement and biosensor 
tiQn Where,n 3 S6nSOr movin 9 mechanism is further provided for moving the biosensor in a predetermined direc- 

2. The body fluid measuring apparatus according to claim 1 

wherein the biosensor is shaped like a plate and internally formed with a body fluid path having an inlet end the 

3. The body fluid measuring apparatus according to claim 2. further comprising body fluid detecting means for de- 
tecting ttne drawn body fluid, the sensor moving mechanism moving the biosensor in theSS*^,t 
-n response to a detection signal generated by the body fluid detecting means. 

4. The body fluid measuring apparatus according to claim 3 

S^l , »f,^ y J' > Uid H de f , !f ti ^ m6anS com P rises a P air 'o f conductance measuring electrodes facing the body 
fluKl path at the inlet end of the biosensor, the body fluid being detected by sensing conduction es.abKsheo between 
the conductance measuring electrodes due to the body fluid. <«>iao.isnea Deiween 

5. The body fluid measuring apparatus according to claim 2 

^££££ £££££ is non • con,ac, de,ec,ion means ,or de,ec,ing e * is — of - 

6. The body fluid measuring apparatus according to claim 5 

wherein the non-contact detection means comprises a light source for emitting light toward the skin and a light 
receiving element for receiving reflected light from the drawn body fluid. 9 

7. The body fluid measuring apparatus according to claim 2, 
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wherein the biosensor comprises a base plate having an upper surface on which the operative electrode and the 
counterpart electrode are formed, a pair of spacers spaced from each other and disposed on the base plate, and 
a cover plate laminated on the spacers to bridge the spacers, the body fluid path being defined between the spacers. 

5 8. The body fluid measuring apparatus according to claim 2, 

wherein the body fluid path is formed with a reactive reagent layer. 

9. The body fluid measuring apparatus according to claim 1, 

wherein the sensor moving mechanism comprises an eccentric cam driven by a motor for rotation, the eccentric 
10 cam pushing an edge of the biosensor. 

10. The body fluid measuring apparatus according to claim 1 , 

wherein the main body includes a plurality of terminals for slidably contacting a plurality of electrodes formed on 
an upper surface of the biosensor, an electronic circuit connected to the plurality of terminals, a lancet operation 
15 mechanism for moving the lancet for stabbing, and a display for displaying a measurement result. 

11. The body fluid measuring apparatus according to claim 10, 
wherein each of the terminals comprises an elastic connector pin. 

20 12. The body fluid measuring apparatus according to claim 1, 

wherein the biosensor is held inclined so that one edge is closer to the skin than an opposite edge, the biosensor 
being movable along an inclined movement path. 

13. The body fluid measuring apparatus according to claim 12, 

25 wherein the sensor moving mechanism acts on the opposite edge of the biosensor. 

14. The body fluid measuring apparatus according to claim 2, 

wherein the biosensor includes a first electrode facing the body fluid path at the inlet end, and a second electrode 
facing the body fluid path at an end opposite to the inlet end, filling of the body fluid path with the body fluid being 
30 detected by measuring conductance between the first electrode and the second electrode. 

15. The body fluid measuring apparatus according to claim 14, 

wherein the second electrode is one of the operative electrode and the counterpart electrode. 

35 16. A lancet holder comprising: 

a lancet which is movable for stabbing a skin to draw body fluid, and 

a biosensor for introducing the body fluid drawn to perform predetermined measurement; 

40 wherein the biosensor is supported for movement in a predetermined direction. 
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